T was isolated as an L-glucose-utilizing bacterium from soil in Japan. Cells of the strain were Gram-stain-negative, aerobic and non-motile cocci. The 16S rRNA gene sequence of the strain showed high similarity to that of Paracoccus limosus (98.5 %). Phylogenetic analyses based on 16S rRNA gene sequences revealed that this strain belongs to the genus Paracoccus. Strain 43P T contained Q-10 as the sole isoprenoid quinone. The major cellular fatty acids were C 18 : 1 v7c or C 18 : 1 v6c and C 16 : 0 , and C 18 : 0 , C 18 : 1 v9c, C 10 : 0 3-OH and summed feature 2 were detected as minor components. 
The genus Paracoccus was first described by Davis et al. (1969) by renaming 'Micrococcus denitrificans' as Paracoccus denitrificans; its description was also emended by Ludwig et al. (1993) , Katayama et al. (1995) and Liu et al. (2008) . The members of this genus are Gram-stainnegative, mostly coccoid or short rods, non-spore-forming, non-motile, and catalase-and oxidase-positive. Most species of this genus utilize a wide variety of organic compounds as carbon sources, and some show chemolithoautotrophic growth using CO 2 as a carbon source. This genus contains 43 recognized species, including the recently described 'Paracoccus angustae' (Sun et al., 2015) , P. communis (Poroshina et al., 2013) , P. huijuniae (Sun et al., 2013) , P. limosus (Lee & Lee, 2013) , P. lutimaris (Jung et al., 2014) , P. panacisoli (Nguyen et al., 2015) , P. sanguinis (McGuinnis et al., 2015) , P. sediminis (Pan et al., 2014) and P. tibetensis (Zhu et al., 2013) . These species were isolated from a variety of environmental habitats, including soil, water, root nodules and activated sludge, and some were isolated from clinical specimens.
Strain 43P
T , an L-glucose-utilizing bacterium, was isolated from the soil of a cabbage field in Tsukuba, Japan, and its L-glucose catabolic pathway was analysed (Shimizu et al., 2012) . Preliminary phylogenetic analysis based on 16S rRNA gene sequences showed that strain 43P
T is included within the cluster of the genus Paracoccus. Re-examination of sequence similarity revealed that the sequence of strain 43P
T showed closest similarity to that of P. limosus NB88 T (98.5 %) and high similarities with those of P. denitrificans ATCC 17741 T (96.9 %) and P. yeei CDC G1212 T (96.8 %) . Similarities to those of type strains of other species of the genus Paracoccus were ,96.6 %.
For phylogenetic analyses, including the recently characterized species of the genus Paracoccus, multiple alignments were first reconstructed using the CLUSTAL X program (Thompson et al., 1997) . Then, evolutionary distances were calculated using the Kimura two-parameter method (Kimura, 1980) , which were then used by the MEGA6 program (Tamura et al., 2013) to reconstruct a phylogenetic tree through the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Nei & Kumar, 2000) methods with bootstrap values (Felsenstein, 1985) based on 1000 replications. In the neighbour-joining phylogenetic tree ( Fig. 1) 
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Paracoccus sphaerophysae Zy-3 T (GU129567) Paracoccus. These results were confirmed by analyses using the maximum-likelihood (Fig. S1a 
Growth of strain 43P
T was observed using agar plates of R medium [containing (per litre) 10 g Bacto peptone (Difco), 5 g yeast extract (Difco), 5 g malt extract (Difco), 5 g Casamino acids (Difco), 2 g beef extract (Difco), 2 g glycerol, 50 mg Tween 80 and 1 g MgSO 4 .7H 2 O; pH 7.2], nutrient broth (Difco), Luria-Bertani medium and BUG medium (Biolog) at 30 8C. Since all of the strains, including the reference strains, grew well on R medium, this medium was used for all further characterizations. After 2 days at 30 8C, strain 43P
T formed colonies of 1-2 mm diameter that were circular, glossy, translucent, dark-flesh colour, convex and smoothed-edged.
Morphology and motility of the cells grown in R broth were analysed using a DMLB phase-contrast microscope (Leica) and an S-4200 scanning electron microscope (Hitachi). Gram reaction of the cells was performed using a traditional Gram-staining kit (Wako Pure Chemicals). Strain 43P T cells were Gram-stain-negative, coccoid, 0.4-0.5 mm in diameter ( Fig. S2 ) and non-motile; the cells occurred singly or in pairs.
Physiological and chemotaxonomic characteristics of strain 43P
T were evaluated and compared with those of the reference strains. Temperature and pH range for growth were assayed on R agar plates at 4, 10, 16, 20, 30, 35, 37 and 42 8C and at pH 5-11 (at 1.0 pH unit intervals) for 4 days, respectively. The pH of the medium was adjusted with 10 mM each of MES-NaOH (pH 5.0 and 6.0), TESNaOH (pH 7.0 and 8.0), CHES-NaOH (pH 9.0 and 10.0) and CAPS-NaOH (pH 11.0). NaCl tolerance was determined by adding 0-7 % (w/v) NaCl at 1 % intervals. Carbon-source utilization was first examined using a Biolog GN2 MicroPlate assay (Biolog). Differential characteristics were assessed by measuring the growth of the strains in a liquid minimal medium containing 0.5 % (w/v) carbon source, 10 mM NH 4 Cl, 10 mM potassium phosphate (pH 7.0), 10 mM MgSO 4 , 10 mM KCl and 0. , the vitamin was added to the respective cultures at the same concentration. Anaerobic growth was assayed on R agar plates at 30 8C using an Anaeropack (Mitsubishi Gas Chemicals). Nitrate reduction and denitrification were assayed with cultures of the strains at 30 8C in R broth containing 10 mM KNO 3 (without shaking) by NIT reagent (bioMérieux) and by gas formation in a Durham tube, respectively. The presence of PHB granules in the cells was detected using Nile-red staining. Catalase and oxidase activities were assessed by bubble formation in 3 % (v/v) H 2 O 2 and oxidase reagent (bioMérieux), respectively. Other physiological characteristics were determined using API 20NE, API ID 32 and API ZYM galleries (bioMérieux). Growth of strain 43P
T was observed at 16-35 8C (with an optimum at 30-35 8C) and over a pH range of pH 5.0-9.0 (with an optimum range of pH 6.0-9.0). The strain grew in the presence of 0-5 % NaCl. Several characteristics were specific to strain 43P T , in comparison with the reference strains, including assimilation of Lglucose, cellobiose, gentiobiose, lactose and methyl b-Dglucoside, hydrolysis of aesculin, and production of a-and b-galactosidase and a-maltosidase. The physiological characteristics of strain 43P
T are summarized in Table 1 and in the species description.
Among the strains tested, the ability to assimilate L-glucose was specific to strain 43P T . In fact, genomic Southern blot analyses indicated that all reference strains, except for P. denitrificans NBRC 102528
T , lack most of the homologous genes for L-glucose catabolism found in strain 43P
T , confirming genetically that these strains cannot assimilate L-glucose (Fig. S3) . In contrast, as expected from the genome sequence, P. denitrificans NBRC 102528 T possesses all of these genes and can assimilate L-gluconate with the lgn genes responsible for L-gluconate catabolism in strain 43P
T , but not L-glucose (Shimizu et al., 2012) . The lgdA gene encoding L-glucose dehydrogenase is located in the cluster of inositol catabolic genes in both strain 43P T and P. denitrificans NBRC 102528
T . Since these two strains can assimilate myo-inositol, this gene cluster may also be functional in P. denitrificans NBRC 102528
T . It therefore may be possible that P. denitrificans NBRC 102528 T Fig. 1 . Phylogenetic tree based on the 16S rRNA gene sequences of strain 43P
T and type strains of related species. Rhodobacter capsulatus ATCC 11166 T and Rhodovulum sulfidophilum DSM 1374 T were used as outgroups. The tree is drawn using the neighbour-joining method. Bar, 0.005 substitutions per nucleotide position. Bootstrap values are calculated from 1000 repeats and those greater than 50 % are shown at branch points. Numbers in parentheses represent the accession numbers of the GenBank/EMBL/DDBJ database. The profiles of isoprenoid quinones and cellular fatty acids were analysed by TechnoSuruga (Shizuoka, Japan). Isoprenoid quinones were extracted from cells grown aerobically in R broth for 12 h at 30 8C as described by Bligh and Dyer (1959) and analysed using HPLC (Tamaoka et al., 1983) . Cellular fatty acids of strain 43P T and the reference strains were analysed using cells grown aerobically in R broth at 30 8C until the cells reached the late-exponential phase of growth. Analysis of cellular fatty acids was performed using an HP 6890 series GC system (Agilent Technologies) equipped with an HP Ultra 2 column (25.0 m60.2 mm60.33 mm) (Agilent Technologies), and the Sherlock Microbial Identification System (version 6.0) (MIDI) with a TSBA6 library. Polar lipids were extracted from cells cultured as above and examined by two-dimensional TLC (Minnikin et al., 1984) using a silica gel 60 HPTLC plate (Merck). The TLC plate was stained with molybdenum blue (Sigma-Aldrich) for phospholipids, ninhydrin (Wako Pure Chemicals) for aminolipids, Dragendorff reagent (Sigma-Aldrich) for lipids containing a quaternary amine moiety, anisaldehyde reagent for glycolipids and phosphomolybdate reagent (Sigma-Aldrich) for total lipids. Genomic DNA was prepared using a Genomic-tip 500/G and a Genomic DNA Buffer Set (Qiagen), and the DNA G+C content was determined as described by Hatayama et al. (2005) .
Strain 43P
T contained Q-10 as the sole isoprenoid quinone, which is characteristic of the genus Paracoccus. The major cellular fatty acids of strain 43P
T were C 18 : 1 v7c or C 18 : 1 v6c (summed feature 8 in the TSBA6 library) and C 16 : 0 (80.7 % and 9.2 %, respectively) (percentages of other cellular fatty acids are shown in Table S1 ). The major polar lipids of strain 43P
T were phosphatidylcholine, phosphatidylglycerol, diphosphatidylglycerol, an unknown aminolipid and two unknown glycolipids. The strain also contained three unknown phospholipids, an unknown phosphoglycolipid and an unknown lipid as minor components (Fig. S4) . The major components of the cellular fatty acids and polar lipids were common to the species of the genus Paracoccus tested. The DNA G+C content of strain 43P
T was 64.1 mol%, which is within the range of members of the genus Paracoccus.
DNA-DNA hybridization between strain 43P
T and six reference strains was conducted using the method of Ezaki et al. (1989) . The DNA-DNA relatedness between strain 43P
T and the other reference strains was below 23 % (Table S2) ; thus, these values were below the 70 % cut-off point recommended for the assignment of bacterial strains to the same genomic species (Wayne et al., 1987) .
Several chemotaxonomic characteristics, such as the isoprenoid quinone, major cellular fatty acids, major polar lipids and DNA G+C content of strain 43P
T were in agreement with those of members of the genus Paracoccus. The phylogenetic position of strain 43P
T indicated that the strain is a member of the genus Paracoccus. In contrast, several physiological characteristics, the profile of cellular fatty acids, the similarities of 16S rRNA gene sequences and the results of DNA-DNA hybridization indicated that strain 43P
T differed from all species of this genus with validly published names; in addition, strain 43P
T demonstrated a specific utilization of L-glucose. Therefore, I propose that strain 43P
T should be assigned to a novel species of the genus Paracoccus, named Paracoccus laeviglucosivorans sp. nov. with strain 43P
T as the type strain. Cells are aerobic, Gram-stain-negative and are non-motile cocci with a diameter of 0.4-0.5 mm, occurring singly or in pairs. They also accumulate PHB granules. Colonies are observed as circular, glossy, translucent, dark-flesh colour, convex and smooth-edged, and reach 1-2 mm in diameter after growth on an R agar plate for 2 days at *No growth at pH 10.0, weak growth in the presence of 3 % NaCl, positive for nitrate reduction and negative for assimilation of citrate were reported by Urakami et al. (1990) . DNo growth at pH 5.0, weak growth in the presence of 3 % NaCl, positive for nitrate reduction and negative for denitrification were reported by Urakami et al. (1990) . dGrowth at pH 6.0-9.0, tolerance to 4 % NaCl, positive for esterase lipase (C8) and b-glucosidase activities and assimilation of propionate (in type strain), and negative for assimilation of L-rhamnose and D-gluconate were reported by Lee & Lee (2013) . §Data were determined using API ID 32, API 20NE and API ZYM galleries.
IPositive assimilation of cellobiose and malate was reported by van Spanning et al. (2005) . Negative for a-glucosidase activity was reported by Lee & Lee (2013) . "Positive assimilation of malate, and negative a-glucosidase activity and assimilation of L-fucose and N-acetyl-D-glucosamine were reported by Lee & Lee (2013 The isoprenoid quinone is Q-10, the major cellular fatty acids are C 18 : 1 v7c or C 18 : 1 v6c (summed feature 8 in TSBA6 library) and C 16 : 0 , the polar lipids are phosphatidylcholine, phosphatidylglycerol, diphosphatidylglycerol, an unknown aminolipid and two unknown glycolipids as major components, and three unknown phospholipids, an unknown phosphoglycolipid and an unknown lipid as minor components.
The type strain, 43P T (5JCM 30587 T 5DSM 100094 T ), was isolated from soil of a cabbage field in Tsukuba, Ibaraki, Japan. The DNA G+C content of the type strain is 64.1 mol%.
